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This issue contains reviews of nine articles related to burriculum:

and instruction, ' James and Potts assessed the status of environmental
education in Kansas. Blum measured attitudes of Israeli students

toward two versions of a curriculum entitled Agriculture as
Environmental Science. Kilbourn described the iﬁterrelationships among

. teacher infemtions, curriculum materials, teaching methodology, and

potential outcomés through a qualitative analysis 6f a teaching
episode in' biology. Kozma tested the effect of different amounts of
structure in instruction on student performance. Hofstein et al.
reviewed investigations using the Learning Environment inventory (LEI)
to assess classroom climate, Howe and Durr looked ‘at student /cognitive
level as a predictor of success in high school chemistry. James and
Hall examined concerns of junior high school teachers who were
implementing ISCS in their science classes, Tuckmat and Waheed looked
at a self-paced: instructional mode for basic chemistry and physics
and its effects on student achievement and,attitudes, Erickson
assessed student beliefs about heat phenomena. :
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James, Robert K., and Géorge Potts. Assessing Envirpnmente ©.o.on
in the Public Schools." School Science and Mathemativ_, (2):

103-114, 1¢81. ' : .-
Descriptors=-=*Curriculum Deveiopment, *Lducational Research
Elementary Secondary Education, *Lnvironmental Education,
Mathepatical Applications, Program Development,*$cience -
Curriculum, *Science Egucation, Sclence Instruction "
n v e
. Expanded abastract and analysis prepared especially for I.S.L. by William
' _ 1L Frase, bniversity of Cincinnati. : .

]
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Purpose

1
~

This purpose of this study was to assess the status of environmental
education in Kansas by an attitudinal survey of school board prestdents, -
supexintendents, school‘principals, LLaCherS, "liu environmental educé%ion
specialists in ryral, urban, and met-opolitan districts. The motivation

for this research was to assemble a data base on which a state plan for

~
",

Although no specific null hypotheses were presented, it was clear
v
that the authors of this research were: -~

»
[4

1. Comparing school environmental education goals among urban, rural,.
. ) ' <
and metropolitan sub-populations. - )

“

O
2. Comparing district-wide goals for environmental education.
¢
3. Comparing the attitudes toward environmental education of .
elementary principals, secondary principals, elementary teachers,
secondary teachets, superintendents, sciiool board presidents,

and environmental education specialists.

Rationale .
The rationale of this study was that by analyzing. the opinions and
goals of participants, a clear picture of the status of environmental

education of a model state system would appear. An underlying assumption
/

™~

. environmental education could be built. .
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i

e .
.~~~ was_,.that the concept of environmental education.would vary ﬁi;h the type

////// of population, and the individual being surveyed.

—

. +

ot

As with any research ig”fﬂé affective gomain, t.e authors attempfed
. to identify popglatiéﬁ trends whiéh would contribute to more meaningful

and apprqptiéie curricula and better teacéing.

V. Research Design and Procedure : Q& Jo

The paradigm was to conduct a multivariant analysis‘of opinion surveys

Ly the tcheffe Method by sub-populations from rural, urban, and metropolitan
environm:ants sambled.. T.ie sub=populations sampled were: .

1.  Schodl board presidents’

"2, Superintendents .

3.‘\{School principals °
4. Teachers s ‘ T

5. Environmental Education Speciglists‘

. Each of these sub-populations completed two goal and two status

instruments. The goal instruments wer~ assessments of:

' . 1. student performance;
' 2. local environmental education 5;licies; &
3. outside funding; 7
* 4 curriculum naterial, resources, and development;
5. community involvement in the development of the local program;
NI determination of program goals; and
7. in-scrvfée personnel training. /

The goal instruments were of 18 items each, \iere respondents were
4 asked to indicate their feelings on a five-point scale, ranging from
strongly agree to strongly disagrée. The status instruments assessed;
. 1.+ local environmentai educ#tion policies, and programs;
2. S%ydent involvement; and

3. personnel training.
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A second status instrument assessed:

\11.4~ cghmunity involvement ;
2. environmental education policies; .
" 3. outside assistance; o ) r
4, curriculum‘matérials,'and . \\ _
‘5.  persgnnel training. . \ N

[

An N of 448 principals, teachers, and enviropmental education spe-

cfgiisps was realized. Of the 188 instrumeﬁts sent, 9,7 items were cop=
“;gleted and'returned fof an 81 percent return. Tﬁe split-half technique,
KSpeg}mén-Brown correlation) &ieided reliability coefficients of 0.8913
forfthé school gcals instrument and 0.9%145 for the district goals instru=-

'meﬁtﬂ

$
3
i
3
i

]
i
i
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3
3
1

)
'

iﬁere measured for significance at the 0.05 level (alpha ='0.05).

‘e
[}

'
: -~
i
! L

' An ANOVA was conducted within and between all groués.and F-~values

L]
-
T

In metropolitan school districts, environmental education had a sig-
nificantly higher status than it did in urban school districts where it
«n tyurii had a significantly higher status than in the rural districts

’”*

as reporteu by their superintendents, using the Scheffe Test.

S,

Interpretations

. |
The authors of this research sqmmarizéd their conclusions by saying

that attitudes'toward envirunmental education showed no significant
difference bétween rural, urban, and metropolitan ®lementary principails,
but did indicate differénces of opinion among secondary principals, with

métropoligan secondary,pfiﬁcipals having a significantly more positive

attitude. Also, mctropolif%n elementary teachers were found to be more
"significantly positive than their counterparts. W..en principals, tcachers,

and environmental education specialists were compared, the speclalists

were found to be significantly more positive toward school goals for
T..e authors inferred from these data that:

»

environmental education.

’

~
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1. The more positive report by metropolitan schools indicates
their openness to anq inclds%onAof environmental educatioa in
their curricula as compare& to rural and/or urban districts.
This prompted a recommendation that state agencies evaluate
*promotionaﬁﬁgttategies so that more positive attitudes be .

‘aveloped towards environmental education in the latter instances.

J ,
2. Creater attentian should be given to evaluating the current

level of environmental education curriculum practicing of non-
metropolitan school disfricts, and Kansas is in need Q" a state-
wide coordination effort, prompted by the disparity between -

*

rural and metropolitan districts.

‘v .
' Y

. 3 Due to a low frequency of certain status items, the authors
recommnended further assessment of the stafus ~¢ environmental
education in all schools. Lstablishment of student learnings

and the assessment of current levels of achievement were of

= highest concern. -

Findings

.« f

The authors of this study chose to isolate their results in the
foilowing areas: : o o

I, School Goals S ‘ ‘

2. Péesent Implémentation Sta:us '

3. District Goals

4, District Implementation Status

>chool Goals - .
~— \
I
Significant F values occurred in .the ahglysis of rural:,urban, anu
metropolitan secondarv principal; and.elggéﬁxary tggchers. * "lie Scheffe f‘;\
Test indicated that metropolitan elemenéagy teachers and mefrOpolitan
secondary principals were significantly’mofe positive toward schooi

. » . a

. -
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goals than urban and rural members of their respective groups. . Elementary
education specialists had a significanti& more positive attitude toward .
goals than did principals or teachers\\ Such items as commitment to student
lLearning; raterials for teachers; anu integrated urriculom were of high
priority, while such goals as specific budgets; full-time coordinators;

]

and full staff involvement were of lower priority.
. , FROEH

I
LR . ! -

Present Implementation Status

-

Significant } values were found Lor both eiemcntary-and secondary
school principals for such items as environmental education policies;
s¢hool programs; student involvement; and personnel traiQing. The Scheffe
Test revealed that metropolitan schools had a significantIy higher status
than did urb@n and rural sub-groups.

<

. ER ’

District Goals .
) AR e .

.

The Scheffe Test revfaled that superintendents of metropolitan school °

districts had a significan;ly‘more positive attitude. towards the goals
for environmental education than did urban and rural superintendents.

hnvironmental nducation specialists had a significantly more positive

aattitude towards\the godls for environmental education than did the other

*Wo groups. . . LT -

Listrict Implementation Status
\

o
Metropolitan school d1stricts had a signiFicantly higher status for
environmental education than ¢id the urban,school districts, whieh in turn

"had a significantly higher status than the rural districts as reported by

«

theiy superintendents using the Scheffe,Test. )

€, \ ]

Interpretations

The authors of this research summarized their. conclusions by saylng

that attitudes toward enviLOxuental education showed no significant ]
\ ) 3 : ¢
w12
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difference between ruraI. urban, and metropolifan elementary principals, v

but did indicate diffenences of opinion among secondary principals, with

'metropolitan’secondarﬁ brincipals having a'significantlyKMOre positive

atditude. Also, metropplitan elementary teachers were ‘found to be more
'significanéiy positive ihan their coun*erparts. ,waen principals, -t eachers,

and environmental educadion specialists were compared, che Specialisrs

were found tp be significantly more positive toward school goals for '

environmental education. The authors irferred from these data that.

S

S

1. €. The more positive report by metropolitan schools indicates
their openne&s to an inclusion of gnvironmental cducgtion in
their‘cur;icula, as compared to rural and/or urban distsicts.

: _ " This prompted a recommendation that state agencies e%aluate

Y
.
.

promotional strategies so that, more positive attitudes be
deve]oped toward environmental educatiCﬂ . the latter instances. © oy
2. Greater a .ention sliould be given to evaluating the current R
level of practice in non-ifegropolitan school districts, and Kansas
s in need of a statewide coordination efforty prompted by the

disparity between rural and metropolitan districts. 2_—

-
~
' f .

3. Due to a low frequency of certain status items, the authors

v recommended further assessment' of the status of environmental , <

-~

education in all schools. Establishment of student learning
and the assessmept of current levels of achliévement were of

highest concern. .
ABSTRACTOR'S ANALYSIS

The research of Professors James and Potts 1s reflective of several
trends presently found in science education; tiie move towards accountability
of various ourricula especially on the national and state levels and
research into-the affective domain. Studies of this nature are especially

useful in that it has only been popular to handle such research in recent

']

years because of better statistical Lools and higher yalidity, matrices

»
4
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I are now being'established nationally. Although this research ‘dogs not

. introduc? new conceptual and/or interpretive ideas, it does contribute

. - N
.

«

to the basic Eody of science education knowledge and curriculum acgount-
ability. i

/

L , * , - ' —~
The validity of the study i8 well-founded, and the metho.'>logy and

procedure as presented indicate no basis for doubt and/or question.
The use of an ANOVA is becoming more significant and relevant to modern

science education research. .

James and Potts should be encouraged to continue their research and
work towards a goal of establishing a state-wide environmental education
coordination effort. Tais might be better accomplished if they were to
somewhat alter their research design according to the following parameters:

.o—c"\\ ' . . .
ngﬁll more teachers and fewer board of education presidents,
superintendents, and principals. Although it is important
to sample school administrators, the effectiveness of a curri-
cuﬂLm. and its significance might better‘be found with those
individuals who actually implement it.

A

-
. .
4 M h O G a0 m =

2. Adopt .a uniform questionnaire. Reliability and validity would
be better accomplished if all rc¢spondents were to answer all -
questions. The fact that school board presidents and super-

intendents of schools responded to different questions than

o °
- -.

did principals.and teachers, an. that not all individuals
responded to goal and status instruments on both the district
aﬁd the school level further complicated this research and made

itiVery ditficult to arrive at proper interpretations.

3. A future avenue of research might well be developed around
including stndent response. ‘lhis may well be meaningful to
this research as the opinions of teachers, principals;.super—
intendents and board presidents are only based on 1mpressions

while the opinions of students are based on first-iiand exposure
to a particular curriculum.’

al
\
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Games, Paul A. a.d George R. hlare. Llementary Statistics. New York: .

\

k]

» / '
) ’ |
In summary, James and I'otts are reflective of g/ﬁew and very im-

portant trend in science education research: the=ésqablishment of state,

regional and national curriculum accountability. This fesearch‘cdntributes .

significantly to thé body of knowledge of science educatior and/or learning..

4
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Blum, Abraham,. "Assessment of Subjective Usefulness of an Environmental
Science Curriculum," Science Education, 66 (1): 25-34, 1982,
Descriptors--*Agriculture; Attituded; *Curriculum Evaluation; °
Educational Research; Elementary School Students; Elementary
Secondary Education; *Environmental Education; *Inquiry;
Junior High School Students; *Program Evaluation; Science
Curriculum; Science Education, Surveys

Expanded abstract and analysis prepared ‘especially for I.S.E. by
David R. Stronck, California State University, Hayward. .

Purpose -
The purpose of this study was to measure sevgnth-grade Israeli.
students! attitudes toward the usefulness of the Agriculture as '
Environmental Science (AES) curriculum tayght with two different
texts: one pbsing problems to be solved through experimentation, the

- other providing information in a conventional way.

Rationale : ' . .
w .

»

In the early 1970's, the Israeli school int%bd@ced a new

Agriculture as Environmental Science (AES) curriculum. The new

text emphasized an open-ended inquiry approach with applied science

aspects, Both the earlier traditional and the new AES curriculum
stressed attitudes toward the growing of and caring for plants,
The AES is similar to Rural Studies in other countries but is
adapted to the urbanization of Israel and the environmental crisis.

" The AES curriculum planners intended to enhance the students attitudes

toward the subject, including the feeling of usefulness.

16 :
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Research Design and Procedure .
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The AES text ''Let's Grow Plants"'qu used in‘the experimental .
classes. This text poses open-ended questions aﬂd requires the
students to grow plants within the framework of field experimentation.
A special control curriculum was devised for this study. The conrrol

group used the text "Growing Plants' which covered the same topics

. found ip "Lei's Grow Plants," i.e., changing the time of flowering in

.plants, and plant propagation. The text of the control curriculum

presented information as a factugl account. The two curricula

differed mainly in the use of an inquiry method oﬁly in the experimental

text. N

A 76-item questionnaire was sent to 375 agricultural teachers in
all parts of Israel to identify the most sultable sample of teachers
and schools. A total of 108 responses were recejved, Of these
teachers, 68 were using the experimental AES curriculum and 40 were
accustomed to the conventional style and curriculum, These teachers
were then'screened according to the following criteria: '

1. ldentify with either the experimsntal or the conventional

method and agree to participate in the investigation;
2. have at least twc years experience in the method in which

"he was to teach as a participant in+this investigation;

3. teach in a state school, which had a suitable.land laboratory;

4. be certified to teach agriculture and/or nature studies
(science); and
5. be consideged by his subject matter inspectof to perform
"fair" to "good" (grades 3 and 4 in the 5 scale report of
inspectors). ‘
The screening process provided a final total of 17 teachers with 480
students using the new curricQ}um and 15 teacherslwith 490 students

using the conventional system. .

At the beginning of the year, the students were given a Reading

Comprehension Test. Anyone with a level of achievement at least two

'years below the 7:h grade average was excluded from the research

12 .17
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. population. \The Reading Comprehension Test had demonstrated a 0.68

correlation to the Standard verbal form of the MiltasiQ test and

was a good indicator of average school achievement. The difference -

between the reading comprehension of the experimental and of the
control students was not significant at the one percent level of

confidence.

Facet Theory was used to déé;gn the questionnaire on the usefulness:

that the students attributed to tbeir studies. This process gave -
three facets of interest to the evaluator:
1, Purpose with three elements: ‘studying plant flowering
| and propagagion - ' "
3. to obcaiii"'high ylelds;
b. to beautiﬁy the environment'
¢c. to understand scientific articles on plant growing.

2.  Time Period with two elements:
a, present: "to what extent do your agricultural and
environmental -studies help you;"
b. future: "to what extent will your agricnltural and
environmental studies help you." |

3.  Framework with tnree elements: whéte will the studies be

useful? ’ '
d. 1n the school garden;

b. as a hobby at homet

c, on a farm (if you will farm).

The three purposes, two time'perinds, and three frameworks
generated a Cartesian product of 3 X 2 X 3 or 18 possible responses
to the basic question on the extent of helpfulness from agricultural
and environmental studies. Only half of these 18 possible duestions
were asked. The researchers recognized that it was not, logical to
ask an elementary-school student if his agricultural studies help
him now to get high yields on a farm or if they will help him in-the
future in the school garden. The future is interpreted as the future
of an adult. Moreover, the purpose of obtaining high yields relates
only to the framework of "on a farm'" in the future and "in the school

garden" now. Beautifying the environment was not related to the
framework of "on a farm.

. 13
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" ‘ Reaponse;.to the nine questions on ihe'ques;ibnnaire could range
from "very much" to "not at all" on a four-point scale. A preliminary
version ofmthe questionnaire was niven to 251 seventﬁ-graders in
four schools not belonging to the research. sample. A week later the
questtonnaire was given again ‘to 211 students from the preliminary
sample. The testdretest reliability was 0.76. |

Construyct validity was established by the Smallest Space Analysis .
in which each variable is represented by a point in a multidimensional
space. The empirical gtructure shown by the Smallest Space Analysis !
coincided with the hypothetical s;ructu}e on which the evaluation
instrument aas based. \ :
° a4

Vmé}m ) . - s

A\

In the experimental group, all nine ratinga increased grom\the A
beginning to the end of the year. In the control group, the ratings
remained constant or dropped slightly. The F test showed all differences
to be signifiaant at the one percent level of confidenpe; The largest
increases in rating of the experimental group were "at'home" (as the

" There was

place of usefuluess) and '"for understanding articles.
also a rather large increase "for beautifying the environment" (as a
purpose of usefulnesa). The increase over the year in the rating of
asefulness in the experimental group was 0.27 for boys and 0.30 for
girls. The decrease in the control group was 0.16 for boys and O.lO
for girls. These differences between the sexes in both student groups

were negligible.

Interpretations

The researcher concluded that the significant differences between
the two compnarison groups for all questians and sub-tests supported the
hypothesis that the introduction of an inquiry type curriculum can

change students' perception of the usefulness of a school subject.

-
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- ABSTRACTOR'S ANALYSIS

o

The researcher observed correctly that instruments of evaluation

‘in which lesfners are asked to rate the usefulness of their studies

are uncommon. Educational psychologists Mavs well explained that. the
students' psychological status must be recognized to provide appropriate
instriction. Excellent teachers are pefsons who can msteh‘fhe instruction’_
to the attitudes and abilities of theirgstud%nts.- Probably there has

been a neglect of instrumeqtg,measufing students’ attituaes because

such instruments can often be weak,botﬁ in reliability and in validity.

‘On the other hand, cognitive tests'emphasizing knowledge can be easily
constructed with relatively high reliability and validity. )

In this study the researcher has done admirable work in constructing
an appropriate instrument. The construct validity of the nine items
is most appropriate. for this carefully limited study. The test-retest
reliability was only 0.76 with the 211 students in the preliminary
sample. Nevertheless, the prelimidary sample consisted of students
not involved in the research sampls. Although the administrators
raported that these students were cooperative in completing the :
questionnaire, thic abstractor suspects that they gave rather random
responses. The final results of;the study with the experimental
group and the control group gave-very consistent results.which imply
a much higher level of reliability for the instrument.

The study concludes that the inqhiry type curriculum can change
students' perception of the usefulness of a school subject. Many
other studies have emphasized that the inquiry approach to instruction
does increase the levels »f cognitive understanding and of concept
fotmation. The conclusion about attitudes is a valuable contribution
to this literature.

Students in the control classes studied some new topics in the

" theoretical lessons. The researcher notes from interviews that these

new topics Fncouraged improved attitudes toward the subject. Students
in the traditional classes complained that they grew the same piants

in the same way as they had done in earlier years. Obviously one of
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the.advantages of the inquiry approach is to encourage the students
to identify new problems of interest. Educational psychologists have
observed that boredom caused by unnecessary repetition of what has
already been learned is a major problem in traditional instruction.

Many studies have concluded that boys are more highly motivated
to study science than are girls. This study observed no differences
between the ratings of the bcys and those of the girls.' The AES
curriculum emphasizes the-.application of science to relevant and
interesting situations. Other researchers should note that girls
can be highly motivated to study topics qhich seem applicablé to their
needs and interests. ., | ' .

This study demchstrates that the Facet Design is a valuable tool
for constructing an evaluation instrument. The writing of Likert-type
questions on opinions and féelings is an easy task after the completion
of the facets and their glements are defined. It is to be hoped
that other researchers will -use ﬁhis technique for evaluating the
effectiveriess of their curriculum. )

Project Synthesis recently observed that academic preparation is

usually ‘the only purpose of science education in American schools.
Recommendations were made to introduce the purposes of meeting personal
needs, dealing with societal issues, and proviaing for career education
and awareness. The AES curriculum clearly meets all of these purposes
'and serves as an excellent example of an appropriate curriculum in

science for students in the seventh grade.
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Kilbourn, B, “Curriculum Materials, Teaching,‘ and Potential Outcomes
for Students: A Qualitative Analysis." Journal of Research in
Science Teaching, 19 (8): 675-688, 1982, _
Descriptors--Beginning Teachers; *Biology; Glassroom
Observation Techniques; Grade 9; High Schools; Qutcomes of
Education; *Sciente Instruction} Science Materials; Science
Teachers; Secondary School Science; Teacher Behavior;

*Teathing Methods \
A 4

Expanded abstract and analysis prepared especially for I.S.E. by
George I. Za'rour, Ame.ican University of Beirut,

Purpose ) ' .

A ]

“

The study aiped at describing the interrelétionships among teacher
intentiéns, curriculum materials, teaching methodology, and potential ,
outcomes through a qualitative analysis of .a teaching episode in
biology. The data interpretation was utilized to develop the concept

of epistemological flatness,

Ratiorale and Background 2

The research can be described as ex post facto. Data were already
available ;s they were collected during an inservice clinical super-
vision of a beginning teacher, The study concentrated on the teaching
of a part of a major unit entitled "Fundamental.Interrelacionships
Among Living Things." Ihe three broad goals of the teacher were for
students a) to see the interrelationships between organisms and their
environment; b) to develdp some understanding of scientific process
(a goal applying generally to the whole course); and c) to experience
some degree of gcademic success, to feel competent, and to realize
that they could do the work. There were no explicit hypotheses to
gulide the investigation, although there is suggestive.evidence that
the researcher had the idea of epistemological flatness already
budding. |

17 2223



As a background, the researcher outlined situational factors such’
as: nonacédemic.ninth grade bilology class, repeated disruptive .
behavior of étudents, high degree of Stqdent apathy, and students'
difficulty in working independently in the individualized school

.program. The teacher attempted to make the students feel capable

of academic success through'simplification of material and reducing
expectations. Reportedly, the approach was not stimulating and
produced tedious and boring intellectual activity. The researcher's
work with the teachier was directed towards elevating the intellectual
stimulation of the classroom discussion and to make students feel
fiore gccountable; The teacher was described as adhering closely to
the textbook and extremely reluctant to change the sequence or

substance of the text. .

Researcly Design and Procedures ‘
/J »

The researcher zeroed in on the teaching-learning activities of

one session of data collected during an inservice clinical supervision
of a beginning teacher. The biology curriculum materials and the
teaching were analyzed in terms of their potential contribution to

the realization of the broad goals of the unit. Relevant paragraphs,

diagram, and exercise were reproduced in the article and it ‘was pointed
2

out that "... the student is required to make inferences, speculate,
interpret, and judge" (p. 678). The episode centered on investigating
the relationships between structure of beak or foot of birds, and the
kind of food they eat or where they live. It also included matching
beaks and feet. With respect to teaching, the researcher analyzed 10
pages of transcription of about 20 min. of classroom discussion and

presented 7 excerpts of teacher-student interaction through quest{pns

and respcnses. Excerpts yere commented on in terms of level of probing

student responses and type of reasoning involved, if any.
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‘Regarding selection of teacher, sample, and mateéwxdals it is not
clea}.why or how a) this particula;'beginning teacher; b) this |
particular nonacademic ninth.grade biology class; ¢, this particular
unit of teaching; and d) this pafticular teaching episode~-were

selected for the investigation. In the absence of randdmngss, control,

reliability and validity checks, among others, ihe'd*rections that
were pursued in data seleetion and interpretation seem to have been
dominated by the philosophical and pedagogicei ontlook of the -

- researcher, . t

4

Findings o .

In the judgment of the researcher, a) the investigation embodied
in the teaching episode was difficult, artificial, and lacked context
for developing adequate interpretation of the data; b) the implicit

claim that the exercise was a proper scienfific ipvestigation was no;'_

upheld; and c¢) it Mis unlikely that adequate prqvision has been made
here for the sfudents either to experience academic success or to
acquire some understanding of the process of science" (p. g§3).

In general, the teacher's questions were judged to be éatisfactory
but lacked high levels of probing or folléwing up. The major finding
was that both the curriculum materials and the teaching act have

fallen short of fulfilling the desired outcomes.

N | 7

Interpretations

The researcher proposed epistemological flatness as a conceptual

organizer to ihterpret the major features of the episode. He defined
epistemological goals as those involving understanding the process of
science, The exercise of the episode is epistemological because it is
meant to provide students with some insights into how scientists think
about scientific issues as well as make them engage in intellectual

!

operations similar to those practised by scientists.

)
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The term epistomoiogically flat' was uged by the researcher'“to

. characterize teaching situatigns where epistomological issues are

central to fulfilling intended outcomes ‘but the teaching falls short
of dealing adequately with ose issues" (p. 685), 1In the opinion of
the researcher, teachiyg the‘séot/beak exercise could have been
improved by a) supplying’ studénts with additional context; b) probdng

more into thelr responses to questions; c) making thent aware of the ..

.intellectual operations that they uti;izga to-analyze the data; and

d) pointing out the limitations of the &vailable data. These
suggestions direct the, path to move the teaching-learning situation
along the continuum from epistemological flatness to episafmological

richness. J

ABSTRACTOR'S ANALYSIS

At first-glance, the article makes interesting reading, especially
for the reader with a biology background - which the abstractor is not.
The analysis of the excerpts and the curriculum materials provide the
biology ceacher with useful insights., Directing attention to the
validity of the research, the way it is reported, and its general
methodology-—several questions and issues are raised. It is true that
the study is qualitative in nature and thus does not lend itself easily
to be judged in terms of the rig . is criteria required by experimental
~rechniques Nevertheless, all types of research require the researcher
to observe the fundamentals. of research procedures and the scientific
collection and analysis of data. In several places in the article,
especially in the 'Conclusion,' one detects a degree of assertion by
the researcher to the effect that relevant data were selected to
develop the point of view of epistemological flatness.

Kilbourn's reference in the Canadian Journal of Education was not

available to the abstractor nor were the curriculum materials. Relying
on the information as presented in the article, the abstractor
{dentified certain unclarities and/or inconsistencies in the context

of depicted events. For example:
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outlook towards the study are exemplified by the following:

a)

b)

c)

In what sense are th biolSQy curriculum materials individualized?
Does this cgll for 1n&epgndent and individualized work on the
part of the-students? To what ‘extent was this carriéq out? {
Weneﬂtﬁe cards with the correct information (p. 2§2)‘available

to the students prior and/or during .the ;eaching‘episode?

The teacher's strategy to simplify material'and to reduce 'f
expectations is inconsistent with thé statement that (s)he

was extremely reluctant to modify the substance of the text.

How do relaxed demands .on the students produce teaious intellectual l
aZtivitv? How does this compare with the conditions under

unrelaxed demands?

Other observations and comments that may have a bearing on one's

It 1s difficuit to evaluate curriculum materials on the basis
of a small selected sample, What is more important is that
curricula are developed with a certain population of students

in mind. Were the curriculum materials under consideration

e

intended for nonacademic hinth grade students? Thus, a problem

‘that needed addressing revolves around any mismatch between the

curriculum materials and such groups of students. This becomes

more of a problem when one considers the reported lack of

motivation of the students, their disruptive behavior, their

being wnsure of themselves, and their difficulty in working
independently in the individualized schonl program.

One of the problems of this type of research is that of «
objectivity as it relates to agreements in perception among

teacher intentions, curriculum materials, teaching methodology,

and potential outcomes are sq\éomplex that several interpretations

of data are plausible. As pointed out candidly by the researcher,

other interpyetations may be advanced to fit the facts.

'There is suggestive evidence that the researcher tended to

influence the teacher '"to make the classroom discussions
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intellectually more stimulating" (p. 676). The abst}actog

assumes that fntellecfhally stimulating discussions necessitate -
some sophistication in modes of thinking and abilitiés to abstract

that are unliKely to predominate in a nonacadenic class of ninth

?

graders. Probably, the lack of sophistication in modes of
thinking and the inability to abstract were indirectly major

- factors that influenced the cdtegorization of the students as

.
,
- . - . M .
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) . . .- . . . L R . ¢

noniacademic. Several research studies have indicated that a
considerable proportion of 'regular' ﬁigh school sﬁﬁdénts has
not attained the stage of formal reasoning. If it is safe to
assume that most of the group of nonacademic ninth grade students
of the study aré in the concrete stage of thinking, then
expectations, selection of curriculum materials, and teaching
methodology should take this into consideration, It is expécted
that these students rely heavily on sensory experie;;es and are
likely to benefit more from a well-planned and guided visit to a
zoo or from viewing a film on the topic. They need to be guided
in what to look for.

d) The excerpts of questions and answers are practically all two-way
between the teacher, on the one hand, and one student at.a time, .
on the other. Since students were not identified, the excerpts
do niot indicate whéther many studenté were involved, i.e.,
whether the teacher distributed participation among students
through the questions. The comment on the excerpt kp. 684)

suggests that questioning in that excerpt was basically directed

at one student. No students were invited to respond to the first
student's answer and there were occasions in which the teacher
repeated the student's answer, which is to be avoided according
to Blosser (1973, p. 27). It could be imagined that in such a
class, three or four students who were interested in birds
answered all questions while the others were not involved. The

™~ extent to which the actual teaching of' this episode was close to
or different from this scenario is nct known. From another angle,
it is not stated in the articie if the t.aching included aspects

other than questions and answers. <
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-inquiry-orientation or involvement in the processes of science. ‘ \

. ‘:
Epistemology has traditionally been defined as the theory of
knowledge. It deals with issues such as the solrces of knowledge,
how it is gcquired and verified, and the relation of the knower . N
fo the known. As a philosophicai study of the nature of
knowledge, epistemology is related to other major philosophic
diséiplines.énd, with time, has becomé associated with learning
theory and with cognitiGE'psychology, among others. In the

article, the researclier used the term 'epistemological' to reflect

The idea.of a continuum with flat or poor at one end, and rich

at\the other, is attractive for fprthei development and potential

scaling or quantification. But, it 1s the abstractor's view that

the adverb 'epistemologically: adds an impressive term to an _ -
already confused state of terminology in the literature as it

relates to processes Sf science. To illustrate the broader "usage

of the term, reference is made to its multiple use in one paragraph

of a recent pgglication (0Olstad and Haury, p. 305). The teachiqg

episode, as described in the study under review, touches upon a

very nirrow band of the wide spectrum of processes of science and,

as such, .does not seem to form an adequate basis for the X
development of a meaningful éﬁnceptual organizer on the topic. >

It is possible to develop in students processes of science without"

strict replication of what scientists, in this case biologists, do.

Matching 'disconnected bird heads and feet' can be developed into

a lesson that may teach obsérvation, comparing, judging, analyzing,

and inferring. It is the abstractor's impression that.the ®
researcher's insistence on the presence of relevant and available
context has been excessive. Absence of context (whole bird) in

the exercise and failure of the teacher to provide it were the \

"basis for labelling these as epistemologically flat. The same

Jjudgment was given for failure of the teacher to actively attempt
to help the students '"be aware of the intellectual skills they are
using or to see what aspects of the investigation are analogous

to scientific work and what aspects are not" (p. 685). Actually,
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'attempts to realize the objective of making students aware of the
intellectual skills they are using may better be delayed until -
students acquire intellectual skills and get into the habit of .
using them repeatedly.

g) No systematic and .appropriate method of evaluat}on seems to have
been followed to determine whetﬂef the students have developed
some understanding of scientific process orsnot. "Similarly, on
‘what basis can it be claimed that the goals havé or have not
been re:lized? How can it be juéged whetner students havg

experienced success and felt competent or not?

" To conclude, the idea of the study is commendable as it attempts
to place learning in the whole of its context rather than concentrating

on a small artifical fraction of what takes place in the classroom.

‘Unfortunately, the wider context makes it more complex, necessiﬁating

either deeper study of the different facets of th2 problem or

.limiting 1its boundaries. Whether the investigation is quantitatiye

or qualitative, great care needs to be exercised in the design, data
collection, and interpretation in order to arrive at an appropriate

account and analysis.
¢
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PUrgose

The purpose of the iﬁvestigation was to test the effect of high
versus low structured instruction and differences in college students'
cognitive and noncognitive aptitudes on their performance in a chemistry

laboratory course and attitudes toward the instruction provided and

knowledge acquired.

[

Rationale 7 .

Advancements in instructjonal design by Gagne (1963, 1977) and
studies by Snow (1976) and Peterson (1977) Erovtde~she.con;extual

framework for the investigation. Gagne recognized. the need for the

i

instructor to arrange the conditions of instruction that are likely
to effect the desired change in the learner. Focusing on conditions
external to the learner that support the internal learn.ing process,
the investigator selected instructional strategies from those
identified by Gagne (1977) that are likely to enhance student
performance in the laboratory if incorporated in the instruction.
Studies by Snow and Puterson suggest that when instruction is altered
to effect the desired change in the learner, such instruction affects
students differently according to individual differences in cognitive
,and noncognitive aptidude patterns. In the investigation, Kozma
extends the work of Peterson by ascertaining the effect of selected
instructional strategies andcstudent aptitudes on éognitive and

affective learning outcomes in a science laboratory.
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Research Design and Procedures

A posttest only control group design was used 'in the!investigétion..
The treatment took-place during one laboratd?w period laeting three.
and one-half hours.. The independent variable wés the degree of !
structure provided in the written instructional materials, pre- and
post-lab lectures, and laboratory assistance. The two conditions | .
of the independent variable were log,structure and high structure. ) .

Low structureu Written materials consisted of .information

'introducing the concepts and rules needed to conduct a laboratory
investigation on kinetics. The instructors gave brief pre- and o
‘post-lab lectures and circulated in the laboratory .answering

- questions, but not voluiteering comments and suggestions. .

High structure. Motivational introductions, explicitly stated oy
objectives, attention-directing devices (e.g., emphasizing key points), '
reviews, examples, questions, and feedback were added to the written

and aural instructions provided the low structure sections. During

—

tlie pre- and post-lab lectures, the laboratory instructors stressed

.o

the learning strategies included in the laboratory manual used by

’ . ~
. . PN . . . . B

the students in the high structure group. In additiof, the instructors

’circulated during the laboratory period asking questione and providing
feedback to students.

The sample consisted of 217 students enrolled in an introductory
chemistry laBoratory course. The students were assigned to one of ten
sections of the course as part of the normal registration process at
the university where the investigation was conducted. By means of
random selection, five of the ten sections received the "high structure"
treatment; the other five sections received the '"low structure"
treatment. Each of the five instructors who taught the laboratory

course was assigned two sections, one participating in each treatment.

Students' scores on several measures of cognitive and noncognitive
!

aptitude were obtained prior tu the inveétigétion and used as moderator
variables. The measureS used to assess the cognitive aptitude of

students were the Scholastic Aptitude Test (SAT) and the American

AY
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Chemical Society High §chool-Chem1stry Exam (ACS-HCE)., The State-Trait
Anxiety Inventory,.A-Trait Scale and shortened versions of the
Achieuement—via-Conformance'(Ac) and'Achievenent-via—Independenée (Ai)
scales of the California Psychological Inventory were the measures
employed to asaess the students noncognitive aptitudes. The Ac scale
purports to identify students who are capable, efficient, organdzed,
responsible, and sincere. Students who possess the traits of.maturity,
foresight, and self-reliance cd4n be identified by high scores on the .
'Ai:scale. In combination, the scales provide measures of motivation
(Ae + Ai) and cognitive styie (Ac - Ai). When measuring cognitive
style, a high score indicates conformity and a low score, independence,

There were four deoendent variables measured in the investigation:
1) the application of conceots and rules learned, 2) the'time required
to solve a set of laboratory problems, 3) the degree of comfort
associated with the knowledge acqﬂired, and &) feelings toward the
instructional presentation. A five-item multiple choice test was _
used to méasure the applieation of concepts and rules learned in the
laboratory investigation to new situations. Two, attitude Statements
were used to measure the students' degree of cdpfort with the knowledge
acquired during the laboratory investigation and their feeling tdward

“the instructional. presentation. Both the multiple choice test and

the attitude statements were constk\sted by the investigator. In
addition to measures used to assess the effect of treatment the
perceived fidelity of the two treatments was ascertained via student« ,

responses to a single question.

~

'Find*ngs

The ﬂéan rating for structure was significantly higher for the
high structure grolp than for the low structure group, verifying the
fidelity of the two t;eatments.

The group receiving the high structure treatment scored

significantly better on the five-item multiple choice test,.and took

—
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'“\\ their comfort with the knowledge acquired. . .
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lessfygme to solve the inatructional techniques useq'dgring the
. Laforétpry\period than the group rgceiving the ,low structure treatment.

.\No diffgrence was detected between the two treatment groups regarding

-
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ﬁ. ﬁ\ Multiple regression was used to determine the significance of

in%eractions. Ability (represented by SAT scores) was found,
-

\
N

-
3

‘-

P

reéardless of the treatment condition, to moderate each of the
depgndent variables. 'For example, high ability student® scored better
on the multiple choice test,-required less time to solve the labo}atory
problem set, felt more comfortable with the knowledge acquired during

the treatment period, and were more satisfied with the instructional

TN

i

presentation. Prior chemistry-achievement and anxiety were also

) P R

found to moderate comfort with knowledge. Illustrative of this

Loy

interaction was the finding that anxious.students wlio scored high on
the High School Chemistry Exam felt more comfortable with their newly. ' .

REURSL RIS

acquired knowledge. o
Very few significant interactions were found between the

A

independent variable and moderator variables. Treatment interacted

with both motivation and style. The more conforming students
preferred the instruction provided in the highzétructure treatments.
The more motivated students, while satisfied wi;h the instruction‘
provided in the high structure treatment, ﬁreferred.the instruction
provided in the” low structure treatment. A complex interaction among
treatment, anxiety, and ability was also found.'_The high struéfure
treatment was preferred by both high-ability, high-anxiety and |
low-ability, ldw-anxiety students, Students possecsing the traits of

. ! .
N . . M . ot . . R

;high-ability, low-anxiety and low-ability, high-anxiety preferred the

low structure treatment.

Interpretations

The instructional strategies that composed the mainstay of the

high structure treatment served to enhance studenté' understanding,
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. performance, and satisfaction in the laboratory. The benefits of the
' instructional strategies accured to students regardless of individual
_ \\\\\\’J ' differences. in cognitive and noncognitiwe aptitudes,
l : ABSTRACTOR'S ANALYSIS
The investigation represents a logical and, needed extension of an

Il existing body.of.knowiedge-regarding the effect of instructional design

and learner aptitudes on student performance and attitudes. It should"
' be of interest to those responsible for secondary and college

laboratory instruction.

The: investigation was prompted by observations made by.Tamir (1977)
and Kyle, Penick, and Shymansky (1979) that guggest that. college

—i,

laboratory courses are geﬁerally of a cookbook’ nature and do not
emphasize the processes of science. 1In attempting to enhance students
outcomes, several instructional strategles, identified by Gagne (1977),
were added to an existing college chemistry laboratory course. Previous
investigations by Peterson (1977) and Snow (1976) illustrated that
treatments and aptitudes may interact. Student aptitudes were,
therefore, taken into account when the sffect of treatment was

N assessed.

.The basic idea of the investigation ‘is sound. There are,,ho&ever,.
several aspects related primarily to the manner in which the
investigation was reported that makes the interpretation and replication
of it difficult. To begin with, wny the investigator believes that
the affective dependent variables measured are likely to be affected
by the instructional treatment is not obvious. A rationale for .

assessing the students' degree of comfort with their newly acquired;~
knowledge and feeling toward tne instructional presentation should be
included in the report. - -

The description of the instruments used to assess the outcomes
or the dependent variables was too brief. The multiple choice test

and the attitude items and how they were scored are not sufficiently

<

!
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described. I1f the measures were specifically developed for this
investigation, a.complete description, including a representative ’
question and distractors from the multiple choice test and the two
attitude items, should have included in the report. 1f the measures
were used in earlier investigations or described in orher documents,
the report should have included references to those sources.

Critical details are also omitted from the description of the,
instruments used to.measure the students' cognitive and nohcognitive
aptitudes, the moderator varicbles. Neither reliability estimates

- nor validity data are reported for any of the instruments used. No
details as to how the two subscales from the California Psychological
Inventory were shortened are provided. '

Weaknesses in the research design suggested alternative explanations
to the reported findings. Using a posttest only control¥group design,
random assignment is an investigatbr's only means of assuring that no
initial differences exist between treatment groups. To the extent
that he could, the investigator made a diligent effort to achieve

" random assignment of instructors and students. However, with a
subject attrittgn rate of 137, one can argue that the differences
between treatment conditions noted on the outcome measures may be due
to the differential characteristics of those students who chose not
to participate.

To lessen.the possibility of such a conclusion, a pretest-posttest
control group design could have been employed. In using this design,
concerns about students' responses to the short multiple choice test
and the attitude items influencing their response to the sait measures
at the end of the treatment period would have necessitated the
development of a parallel form of the multiple choice test and }on er
forms of the attitude measures. While requiring the development and

piloting of the newly developed instruments, this experimental design

would have greatly lessened the possibility of alternative explanations-
of the findings. .

The mature of the independent variable limits the usefulness of

the reported findings. Using instructional strategies identified by
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Gagne (1977), the investigator constructed a high structure treatment
that proved to enhance_studentg' performance. in the laboratory and
attitudes toward the inéb;uction provided beyond that of -the low
structure treatment. . The strategies that composed the mainstay of
the high structure treatment were many, including motivational
introductions, explicitly stated objectives, and a host of
attention-directing devices that were added to the written and aural
instructions. Amassed, these instructional strétegies compose an
independent variable that 1s extremely gross in naﬁure; one cannot .
even begin to épe;ulate as to which strategy or combinations could
have caused the Sutcomes reported. It is also possible that some of
the instructional strategies may have deterred further positive
outcomes. To this extent, the investigation b&'Kozma m@st’certainly
be viewed as prelimingry. Further investigation élong this line
should focus.on identifying the instructional strategies that serve

to enhance the outcomes desired from laboratory experiences.
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Hofstein, A.; R. Yager, and H. Walberg. ''Using the Science Classroom
Learning Environment for Improving Instruction." School Sbience » s
and Mathematics, 82 (4) 343-350, 1982.
Descriptors--#*Curriculum Enrichment; *Educational Environment,
Evaluation; *Evaluation Methods; Instruction; Science
Curriculum; *Science Education; Scienej/;nstruction '

I.' / . /10
Expanded abstract and analysis prepared especially. ‘for I.S.E. by :
Richard Duschl, University of Houston-University Park. _ : :

Purpose ' .

?

The authors' purpase was to review recent research studies science

education that used the Learning Environment Inventory (LEI) to gisess
the climate-of the classroom. The science classroom is a cemplex.social
system in which many events occur. Inéeractions among students and
teachers, feelings between student and-teacher,'managemeﬁt techniques,

and the actual teaching that occurs represent some of the.factors which K

.

establish the classroom environment. Ten research studies wgre included

in the review.

-

Rationalae

Iq the past, teacher concern and energy has emphasized fhe
selection and slight adaptation of new instruction and curricular ‘
materials. Research (Schulman and Tamir, 1973) now suggests two new
phenomena whiclh need to be addressed:

1. Teachers must be increasingly involved and interésted in
school-based curriculum development which aims aé\organizing .
experiences for meeting the needs of individual students.

2. A new era has emerged where the importance of the affect,
imagination, and attitudes as outcomes of science instruction
are at least as important as their cognitive counterpdrts.

Getzels and Thelen (1960) suggest that the classroom is a unique

social system which is guided by certain goals, rules, and expectations

that both influence and predict student achievement and attitudes.

-
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Walberg (1971) nrgués that learning environment has the same relationship
to instruction that student ability hgs to achievement. A number of
research studies have shown that there can be either positive or negative'
relationships between student perception of classroom environment aﬁd-
student achievemené in science. ' Such studies are the focus of the authors'

review of research on classroom environments.

L 4

Research Design and Procedures ) s

The investigators'review of thz research on the effect learning
environments have on the science classroom is limited to only those - .
studies which used the "Learning Environment Inventory" (LEI) developed
by Anderson and Walberg (1974). The LEI consists of 15 scales with 7 |
items in‘each scale. Each scale is designed to measure a student's
perception of the various components of cladsroom environment. The
instrument is based on the hypothesis that the student is in the best
position to assess the classroom environment in which he/she is enrolled.
The fifteen scales of the LEI are listed {n Table 1,

 Names of Scales Contained in LEI, MCI, CES and ICEQ

% (4
. V.

Learning Environment Inventory (LEI) ‘(Anderson & Walberg, 1974;
Fraser, Anderson & Walberg, 1982)

Cohesiveness Friction Democracy
Diversity Goal Direccion Cliqueness
Formality Favoritism Satisfaction
Speed " Difficulty Dissorganization
Material Environment Apathy ' Competitivenesg

/
I4
7

My Class Inventory (MCI) (Fisher & Fraser, 1981; Fraser, Anhersén &
Walberg, 1982)

Cohesiveness Difficulty Competiveness
Friction Satisfaction
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Classroom Environment Scale (CES) (Tickett & Moos, 1973; Moos & Tickett,

1974)

Involvement ' Task Orientation ' Rule Clarity '
Affiliation Competition ~ Teacher Control

Teacher Support Order & Organization Innovation

Individualized Classroom Environment Questionnarie (ICEQ) (Rentoul &

Fraser, 1979; Fraser, 1983a)

r

Personalization Independence Differentiation

.
.
.X

The paper and éencil administered inventory asks students to choose

Pafticipation Investigation

among four responses: strongly agree, agree, disagree, or strongly
disagree. The authors feel that the instrument is thereby easy to administer
and the results are @asily analyzed. Further, since the teacher.is not

mentioned in any of the items, the instrument 1is not perceived to be a

threat to the teacher.

Findings

Three catagories of research studies which utilized the LEI are
summarized:

a. assessment of science curricula.

b. assessment of instructional techniques,

c. assessment of class size.
In each case, class environment as reflected by student responses on the
LEI is viewed as a dependent variable.

Based on three studies of the effect curriculum has on class

34 33
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| l - TABLE 1 .

Names of Scales Contained in LEI, MCI, CES and ICEQ

Learning Environment Inventory (LEI) (Anderson & Walberg, 1974; Fraser,
Anderson & Walberg, 1982)

Cohesiveness ~ Friction Democracy
‘Diversity Goal Direction Cliﬁueness
Formality ' Favoritism Satisfaction
Speed ' " Difficulty Dissorganization
Material Environment Apaéhy Competitiveness

My Class Inventory (HC;) (Fisher & Fraser, 198l; Fraser, Anderson.&

Cohesiveness Difficulty ComnetiEiveness

-

Friction : Satisfaction p

Classroom Environment Scale (CES) (Trickett & Moos, 1973; Moog &
Trickett, 1974) ' '

Affiliation Competition ° Teacher Control
Teacher Support - Order & Organizagion - Innovation

Individualized Classroom Environment Questionnaire (ICEQ) (Rentoul &
Fraser, 1979; Fraser, 1983a)

Personalization ‘ Independence Differentiation
Participation *\ Investigation -

' Involvement Task Orientation Rule Clarity
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environments (The Project Physics Course, 1971; Shaw & Mackinnon, 1973;
and Welch, 1979) the authors report that research suggests that the
curriculum itself could cause different student perceptions of their
science classroom. Further, such results suggest that the science
teacher must .adopt a reflective attitude about curriculum and 1ts.

potential effect on learning environments.

The review of studies on the effect instructional techriques have
on learning environments included an investigation into inquiry-centered

science by Fraser (1979),. an -investigation by Johnson and Johnson (1975)

. -
. - -.,..
LN . N - - ‘ .- . .

on[cooperative.and competitive learning environments, and investigations
in the role of the laboratory in maintaining select environments .
(Hofstein et al., 1980; Egelston, 1979).

Based on these four studies it is suggested that student perceptions

ré

can be used by teachers to select the optimal instructional methods for

v
. ~ . . . . . .
- . o

their students. Inductive, deductive, laboratory’ focused, discussion,
and individualized instructional strategies are cited as examples of
options teachers may consider adopting in response to students'
perceptions, needs and expectations in the science classroom,

with respect to the effect class size has on the learning
environment, the authors based their conclusions on tte comprehensive
results of the Project Physics study of 150 classes. In that study
it Was found that students enrolled in smaller classes perceived their
classroom environments as more cohesive and djfficult and less formal
compared to those students enrolled in larger classes.

In general, the authors feel“that the findings of the research
review suggest that the atmosphere and environment in which students
encounter science affect students' attitudes towards science and their
achievement in science. The interaction between students and students,
students and teachers, and students and subject matter represent

significant variables in the education process.

//’\



' Interpretations

The LEI is a sensitive measure for explaining and predicting important
cognitive and affective educational outcomes. The authors also found
the LEI to be a valid and reliable instrument for use in self-evaluation, ‘
toxr planning by individual teachers, and for analyzing claésrqom discussions,
It is the position of the investigators that teachers can improve their
classrooms based on the perceptions of students' goals and values. Also,
the research studies suggest that such improvements can affect curriculum,
teaching strategies, student learning, and the dynamics of the classroom/
laboratory. .

Therefore, given that a critical goal for the teachers and schools
should be to optimize classroom environments, the LEI provides a mechanism
for reaching such an objective. However, the authors warn, interpretation

of results and application of conclusions should both be made with caution.

. ABSTRACTOR'S ANALYSIS

.
¢

The educational environment is indeed a very cuomplex setting. Social
and physical elements of the classroom, faculty, the administration, school

policies, and curricula are some of the factors that make up the

. educational environment. The environment is reported to be so complex

(Shavelson, and Stern, 1981) that teachers often create models of reality
based on select information just tolccpe with the barrage of stimuli.

Which information to focus on,'to select, in making effective pedagogical
decisions is a separate and dynamic domain of educational research (Walberg
and Peterson, 1979). '

The present study summarizes research which has examined one portion of
the educational environment-the environment of the science classroom. The
perspective for estéblishing the nature of this environment is from the
student's point of view. The environment being assessed is the social-

psychological environment of learning; otherwise referred to as the
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classroom climate (Chavez, 1984). In the sections below both methodological
and epistomological 1issues of classroom climate research are alddressed.

Preceding this is an assessment of the current state of research on learning

’

.env{ronments.

“The LEI is but one of several instruments available for assessing the

classroom learning environment. Other available instruments are My Class

Inventory (MCI) (Fisher and Frasdr, 198!; Fraser, et al, 1982), a simplified -

form of the LEI; Classroom Environment Scale'(CES).(Trickett and Moos, 1973;
Moos and Trickett, 1974) which grew out of research on a variety of human
environments; and Individualized Classroom Environment Questionnaire (ICEQ)
(Rentoul and Fraser, 1979; Fraser, 1983) whicﬂydifferentiates conventional
classrooms from classrooms that individualize instruction. The scales
contained withing each of the instruments are listed in Table 1, A
distinction among the four instruments beyond the different scales which
are used, is that the CES and ICEQ have forms that test prefecred classroom
environments as well as actual classroom environments. The LEI and MCI
forms are only for assessing the perceptions of the actual classrooms.
Short forms of the MCI, ICEQ, and CES are available (Fraser, 1982; Fraser
and Fisher, 1982). <Chavez (1984) has provided a comprehensive review of the
historical genesis of classroom climate research. Contemporary classroom
climate research has grown out of the pioneering work done with Flander's
Interaction Analysis Scales. From this review it 1is evident that the LEI
has been used more extensively than the present article suggests.

Important works in science education classroom climate research that are
not reported by Hofstein, Yager, and Walberg but perhaps should have been
included are studies reported by Fraser (1978, 1980, 1981), Lawrenz (1977),
and Fraser and Walberg (1981). Outside of science education, the number of
research studies which have used the LEI, or its spin-off the MCI, are too
numerous to report in this anaiysis (See Chavez, 1984 or Haertel, Walberg,
and Haertel, 1981 for comprehensive bibiographies of cldssroom climate
research.) Given the ﬁype of conclusions drawn from the review made by the
authors, the implications would have been much stronger 1f more studies

were included.

-
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Classroom learning environment scales have been used to conduct
various types of research. Fraser (1983) summarizes research in four -
areas: L -

a. Associations between student outcomes and classroom environment.

b, Differences between scores on various froms of scales.

¢, Use of environment perceptions as criterion variables.

- d. Person-environment fit studies of whether students achieve
in their prefetred_environments.

Fraser (1983) also discussed how classroom environment perceptions can
be used in guiding practical attempts to improve the classroom. However,
he indicates that such research is relatively new. |

Classroom climate/environment assessments have an elaborate history
and great potential for a vafiety of purposes in the future. The
investigators are accurate in pointing this out. But the authors did not

-adequately address two issues pertaining to the use of data gathered by

the LEI: one, the use of students as sources of data and two, the caveats
surrounding the interpretation of the data. A major assumption of classroom

environment studies is that studénts are capable of providing an accurate

description of the classroem éocial—psychbiogichl climate. It is important

to recognize that perceptions are gdverned by prior knowledge and experiences.'

Thus, students' perdﬁﬁtions about the classroom are iimited. An important
question which must be asked is, What are students capable'of berceiving?'
The answer is provided by the scales listed in Table 1. The focus is on
the interactive aspects of teaching, i.e., what occurs during.the implemen-
tation df‘Iﬁstructional tasks. Consequeptly, the research stuhies on class
climate are only addressing how to teach and how to structure the learning
environment.

Haertel et al, (1981) found, from a meta-analysis which included 10
data sets reporfing 734 correlations from a total of 17,805 students in
823 classrooms, that the LEI scales that were related positiygly with
productive learning environments were: cohesiveness, satisfaction, task,
difficulty, formality,'goal direction, democracy, environment, and
competition. Cerebus paribus (all other thinés being equal), these facﬁors
are ilmportant for improving educational practice. But, as Bloom (1984)
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has pointed out, teachers do no¥ control all of the factors which
impact on the environment of learning.- I am skeptical then of the
investigators' sweeping claim, "If teachers know how their students
perceive their learning environment, they can select the best and
optimal instructional methods for -their students." Essential
knowledge for making teachers effective decision-makers 1is identified
(Boyer, 1984) as including competence in three areas:

1. knoﬁledge of the curriculum as it relates to what is taught and

how it {s to be assessed.
2. knowledge of rhe student.
3. knowledge of the setting of instruction - the classroom and the

school..
The research on learning environments addrenses only one of the three

essent.al areas. Subsequently, the authors' suggestion that the LEI is
an "instrument that can be used for self-evaluation and planning by
{ndividual teachers" is hastily drawn. Fraser (1983) reports that such
‘research questions have only begun to be explored.

The evidence cited in the review being analyzed does not support
the recommendation that the LEI can be used to analyze class discussions.
Nor does the research sgpﬁbrt the inference that the LEI can be used
to cause changes in the curriculum, teaching strategies, student learn-
ing, and the dynamics of the classroom/laboratory. Rather, the research
cited supports the counter claim that curriculum, etc. can cause
changes in the learning environment. The research does support the
authors' principal claim that the LEI is a useful instrument for

finding differences in class environments. Why such differences exist

and how teachers might effect changes in class environments are quest-

.
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ions which have only begun to be addressed (Festermacher, 1978; Walberg

and Peterson, 1979; Fraser, 1?83).

45

40

.
- .
. . - . .

H



. " . . ) . : ' - }
- - - - - - ] : i -
. . . . . H PN
.

-
v
-/

-

REFERENCES ;

Anderson, G. J. and H. J, Walberg. '"Learning Environments.'" In H. J.
Walberg (Ed.), Evaluating Educational Performance: A Sourcebook
of .Methods, Instruments, and Examples, Berkeley, CA: McCutchan,
1974. '

Bloom, B. S. "The 2 Sigma Problem: The Search for Methods of Group
Instruction as Effective as One-to-One Tutoring." FEducational
Resdarcher, 13 (o): 4-16, 1984. :

Boyer, E. -"Report of a Panel on the Preparation of Beginning Teachers." -
New Jersey State Department pf‘Educatiop. Trenton, NJ, 1984.

Chavez, R. C. "The Use of High-Inference Measurés to Study Clédssroom .
Climate: A Review." Review of ‘Educational Research, 54 (2):
237-261, 1984.. . : . - S,

-

. Egelston, 'J. "Inductive Versus Tfaditional Methods of Teachiﬁg High -

School Biology Laboratory.' Science Education, 46: 22-24, 1979.

Fenstermacher, G.. "A Philosophical Consideration of Recent Research on
Teacher PfXfectiveness." Review of Research in Education, 6:

1978. o

‘Fisher, D. L. and B. J. Fraser. 'Validity and Use.of the My Class

Inventory." Scienece Education, 65: 145-156, 1981,

Fraser, B. J. 'Measuring Learning Erwvironment in Inﬁibidualizing
Junior High School Classrooms." Science Education, 62: 125-133,

o 1978. . -

.’

- . "Evaluation of a Science-Based Curriculum." In J. J.
Walberg (Ed.), Educational Environments and Effects, Berkeley, CA:

McCutchan, 1979.

. "Research on Classroom Learning Environment in the 1970's

and 1980's." Studies in Educational Evaluation,‘6: 2.1-223, 1980,

. '"Learning Environment in Curriculum Evaluation: A

Review." 1In B. H. Choppin and T. N. Postlethwaite (Ed.),
Evaluation in Education: An International Review Series, Oxford:

Pergamom, 1981.

"Development of Short Forms of Several Classroom
Environment Scales." Journal of Educational Measurement, 19:
221-227, 1981. .

. "Classroom Learning Enviromments.'™ Address presented

at the annual conference of Australian and New Zealqnd Assoc. for
the Advancement of Science, Perth, 1983.

46

41



‘Fraser, B. J. and D. L. Fisher. "Predictive Validity of My Class

Inventory." Studies in Educational Evaluation, 8: 129-140, 1982.

Fraser, B. J. and H. J. Walberg. "Psychosocial Learning Environment in
Science Classrooms: A Review of Research." Studies in Science

Education, 8: 67"92. 19810 . ' .

Fraser, B. i.. G. J. Anderson and H. J. Walberg. Assessment of

Learning Environments: Manual for Learning Environment Inventory
(LEI) and My Class Inventory (MCI), (3rd Version), Perth:
Western Australian Institute of Technology, 1982. '

- Getzels, J. W. and Ha A. Thelen. "The Classroom Group as a Unique

Social System.”" National Society for the Study of Education,
59: 53-82, 1960. : _

Haer:el,_G. D., H. J. Walberg and E. H. Haertel. "Socio-Psychological
Environments and Learning: A Quantitative Synthesis." British
Educational. Research Journal, 27-36, 1981.

Hofstein, A., R. Ben-Zvi, R. Gluzman and D. Samuel. "A Comparative
'Study of Chemistry Students' Perceptions of the Learning
Environment in High School and Vocational Schools.' Journal of

Research in Science Teaching, 17 (6): 547-552, 1980.

Johnson, D. W. And R. T. Johnson. Learning Together and Alone:
Cooperation, Competition and Individualization. Eng;ewoodVCIiff:

Prentice-Hall, Inc., 1975.

Lawrenz, F. "The Perception of Student Attitude Toward Science From
Student Perception of Classroom Learning Environment." Journal of

Research in Science Teaching, 13: 509-515, 1967.

Moos, R. H. and E. J. Trickett. Classroom Environment Scale Manual.
Palo Alto, CA: Consulting Psychologists Press,, 1974. Y

Project Physics Course. New York: Holt, Rinehart and Winston, 1971.

Rentoul, A. J. and B. J. Fraser. ''Conceptualization of Enquiry-Based
or Open Classroom Learning Environments." Journal of Curriculum
Studies, 11: 233-245, 1979,

Schulman, L. S. and P. Tamir. "Research on Teaching in the Natural
Sciences." In R. M. Travers (Ed.) Seccnd Handbook of Research on

Teaching. Chicago: Rand-McNally, 1973.

- Shavelson, R. and P. Stern. "Research on Teachers' Pedagogical Thoughts,

Judgments, Decisions, and Behavior." Review of Educational
Research, 51 (4): 455-498, 1981.

2 47

. . .
- ~ - . " . !
- - - - - . 3 K .
. . :
' . : .o .. Lo Lo Yo . = T - - ., - -

.

A O R

' - s
R

PR T S R N S

BT P U ARE LML IEIDE RS S

2 ; .

PERIPTIUR S LR TR AR AT N A S D




o

Shaw, A. R. and P. MacKinnon. Evaluetion of .Learning Environment,
Burlington, Ontario: Lord Elgin High School, 1973.
. [ ]

1

Trickett, E. J. and R. H. Moos. '"Social Environment of Junior High
and High School Classrooms." Journal of Educational Psychology,
65: 93-102, 1973. ' -

Walberg, H. J. 'Models for Optimizing and Individualizing School
" Learning." Interchange, 2: 15-27, 1971,

Walberg, H. J. and P. Peterson (Eds.). Research on Teaching. Berkeley,
' CA: McCutchan, 1979.

Welch, E. E. "Curriculat and Longitudinal Effects on Learning
Environments." 1In H. J. Walberg (Ed.); Educational Environments
and Effects: Evaluation, Policy, and Productivity. Berkeley, CA:

- McCutchan, 1979. ‘

| | ‘48



PN

.
- - :
P S

+  Howe, Ann C, and Beulah P. Durr. '"Analysis of an Instructional Unit
for Level, of Cognitimve Demand." Journal of Research in Science
Teaching, 19 (3)i 2$7-224, 1982. '

Descriptors--Aptitude Treatment Interaction; *Chemistry;
*Cognitive Development; Cognitive Processes; *Developmental
Stages; Predictor Variables; *Science Curriculum; Science
Education; Science Instruction; Secondary Education;
*Secondary School Science; Secondary School Students; Student

Characteristics
/ Expanded abstract and analysis prepared especially for I.S.E. by ‘

Charles R. Ault, Jr., Indiana University, Bloomington.

v
[}

Purpose . \'l

The authors investigated the use of an assessment of student

i

cognitive level as a predictor of success in a high school chemistry

unit and developed a technique for estimating the cognitive demand of
each item included in an achievement test for that unit. They addressed
the problem of matching the "cognitive requirements of the curriculum" |
with the "cognitive levels of the students.' Their aim was to validate
tools and a strategy useful to classroom teachers interested in

improving the curriculum-cognitive level match.

Rationale

The Piagetian distinction between 'concrete" and '"formal operational'

)

thinking provided a framework for the study. The authors acknowledged
that student success in the secondary science curriculum frequently
demands facility with formal thought. However, they also noted that
many high school students consistently fail to use formal operations.
The authors accepted the assumption that the mental logic of formal
operations is simply unavailable to many secondary students at their

level of cognitive development.
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Héwe and Durr linked their research to several highly respected
investigations that have addressed the "mismatch between pupils' levels
of thinking and the cognitive demand of the curr;culdh." They accepted
lLawson and Renner's (1975) claim that Piagetian stage classification

usefully predicts a student's science achievement. In the work of

Herron (1975) and Karplus, et al. (1977) they found progress towards

the goal of determining the cognitive demands of specific science
concepts and problems. | ,

Most. importantly, the authors drew upon Shayer's (1978) procedures
for determining the cognitive difficulty of topics in qbe secondary
science curriculum. Howe and Durr claimed as their major purpose
the adaptation of“Shayer's procedures to a unit of the New York State
Chemistry Syllabus. They judged Shayer's guidelines and techniqueé”
the answer to the "unsolved problem" of transmitting findings on the
relationship between Piagetian developmental stage and science

achievement into classroom practices.

Research Design and Procedures

5

Because the authors wished to transmit Piagetian findings into
classfoom practices by means of testing procédures teachers could
usefully apply to their own students, they constrained their research
to a one group, pretest-posttest design. As a treatmemt they used
content from the New York State Regents Chemistry course of study as
taught by one experienced teacher. The pretest observations consisted
of two measures of Pilagetian development. They drew posttest
observations from two sources: 1) students' scores on a 23 item
achievement test and 2) comparison of a predicted cognitive difficulty
fbr each test item with a "found" cognitive difficulty. They made
several attempts to assess the validity and reliability of the
procedures for predicting and "finding'" cognitive difficulty and
throughout the investigation utilized classroom settings ‘and practicing

teachers as part of the design.
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The pretest instruments. Seventy-one high school chemistry students

took two tests measuring Piagetian level. Tests were selected

according to two critgria: 1) instruments that'teachers could

administer any score/in a reasonable amoun: of time, 2) instruments
that would "cover the expected range of pupil (Piagetian) levels."

One instrument, the Logical Reasoning Test (LRT) (Sund, 1976), sorted
students into formgl and concrete operationaf thinkers. The test items
were all paper and pencil problems. The other instfument, Science
Reasoning Task III (SRT) (Shayer, et al., 1980), sorted students
according the substages of operational development from early concrete
(below 2B)'through late formal (3A). No statistics were given
correlating results from the two instruments. However, the authors
reported the criteria for using combined scores to assign subjects

to one,of four Piagetian levels (ZB,'ZB/BA, 3A, 3B, with 2B/3A being
transitional between concrete and formal stages) anﬁ stated that only
six students scored formal.on one test and concrete on the other.

Four students who scored below 2B on the SRT were dropped from the
study. One person' (not the classroom teacher) scored the tests and
assigned pupils to a Piagetian lével by their scores. Since Howe and
Durr were careful to point out that the test scorer had no "biases"
about the students' abilities, this reader inferred that the scoring
procedure involved individual judgment. No reliability of the scoring
procedure was reported.

Classificéfzéh of students into four Piagetian levels was needed
for two pdrposes: 1) to predict achievement and 2) to determine the
cognitive demand of each item in the achievement test. This "found"
cognitive demand was then compared to a "predicted" cognitive demand
obtained by the procedure described in the "Posttest Comparisons'

section below.

The instructional treatment. Instructional obiectives centered
on achieving comprehension of the "mole concept.'" Each of six basic
skills (calculations involving Avogadro's Number determination of the

empirical formula of a compound from percentage composition, gas volume
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calculations, etc.) was explicitly assessed on a unit test
(KuQer-Ricﬁardson 20 reliability, 0,90; average discrimination index
0.63) composed'of 23 presumably valid items selected from CHFM Study
Achievement. tests, New York State kegents Examinations in Chemistry,
and the American Chemical Society-National Science Teachers Association
High School Chemistry Examination.
The posttest comparisons. In order to estimate the cognitive demand

g

of test items, Howe and Durr adapted guidelines from the literature
(Herron, 1975; Karplus, et. al., 1977) into a simple set of criteria

for classifying each item as late concrete operational (seven items),

‘'or late formal operational (7 items). This classification represented

the "estimated" or "predicted" cognitive demand for each item.

"Actual" or "fouﬁd"‘cognitive demand was also calculated for each
item. This level was defined as "the lowest Piagetian level (as
determined by the LRT and SRT combined score) at which 60%Z of the
pupils got the item right, ﬁrovided at least 60% of pupils at each
higher level also got the item right.ﬁ

Findings

The investigators found th§£ four groups of pﬁpils differed
significantly (p. € .0l: one-way analys”’s of variance) with respect
to performance of the unit achievement test. From reéression
analysis, they determined that a "moderately high'" association existed
between Piagetian level and unit test score (multiple correlation
r2 of 0,44), |

The findings in answer to their second objective--determination of
the cognitive demand of the curriculum —~ were more complex. On all
items, pupil success increased across Piagetian levels 2B to 3B. The
investigators had succeeded in scaling the items by difficulty.
Predictiop of cognitive dem;nd\for individual items led to mixed ’\

results, though none substantially at odds with the investigators'

skill in estimating the cognitive demand of most items. In general,

“
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cognitive demands were much higher than expected‘for low difficulty
items (ﬁhere were no 2B items "found" according to the definition
given above). Three logically simple problems (such as finding the
.weight of one mole of a substance givgg/{ts'atomic formula and the
atomic weights of its two elementﬁfzgfoved more cognitively demanding
than expected. In each of these instances the problems were stated
in "generic" terms (i.e., "elements 'A' and 'B') rather than standard

chemical symbols. Only three items were somewhat less difficult than

predicted —— similar ‘problems in a more general form were not solved

N successfully by transitional pupils.

Interpretations

Howe and Durr stressed two results: 1) early concrete operational

students failed to master any aspect of the mole concept and 2)
Piagetian instruments can provide teachers with useful information "
about the abilities of students to master specific topics in the science
curriculum. They also acknowledged that their guidelines for assessing
the cognitive demands of specific concepts and problems need refinement.
Although these investigators did not test the hypothesis directly, they
conclude that "it is hard to escape the conclusion that chemistry as

it is taught in szcondary schools today is beyond the present abilities
of a large segment of the high school population.”

ABSTRACTOR'S ANALYSIS
The nation has listened recently to many statements about the

decline and crisis in science education and responded, in part, by

adding to the science requirements for graduation from high school.

Educators must also listen to research reports ahout the level of
cognitive demand in the curriculum. If Howe and Durr are right, more

chemistry for more students holds little promise of more chemistry

learning.

ar
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Howe and Durr strongly imply that the reason a large proportion
of stud;nts in their study did not learn the mole concept was that
they were unable to learn it with the tools available at their
operational level of thought. This implication is difficult to.defend
on the basis of their results because it is also one of their starting
assumptions and one with no potential for rejection within their .
experimental design. They do refer to Gabel and Sherwood (1980) who
have found that the mole concept is very difficult for students to .
learn, regardless of the instructional method used.

'Iﬁﬁqrtant to note is that the experiment in this study is on the
investigafors themseives. The results bear witness to thelr skill in
using a simple procedure to determine the cognitive demands of specific
test items. There are no treatment differences to compare across
pupils and no control for excluding the hypothesis that both Piagetian
level and mole concept}learning are different expressions of tﬂe same
underlying cognitive ability -~ with neither an explanation of the
other. Moreover, assuming that these researchers can invent a reffned

procedure for estimating tﬁé.cognitive demand of themistry topics does
not offer hope'for proving the proposition that oEerational level
determines performance.

Such was not their goal, hdweygr<fal%hough it permeates the research
as an implied assumption. Certainly, they have demonstrated the
utility of assessing the difficulty of a curriculum: by estimation
and by student performance in light of known student differences.

Apparently, formal operational thinking was unavailable to many of
these 67 pupils in the context of solving problems dependent upon
application of the mole concept. Are formal operations unavailable
to these students in other contexts? Did the students who succeeded
on mole problems actually do so using formal operations? Are the most
difficult problems solvable with non-formal techniques?

Some of the interesting results:;in this study are the exceptions ;
to the predictions. Simple problems stated without linguistic content
proved more difficult than problems of analogous logical form but |
with a linguistic (or semantic) cortent (i.e., chemical symbols).

Additional research could focus on a '"semantic content" and its effect

on problem difficulty in chemistry.
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Three items proved less difficult than anticip .tgd. The authors
speculate that students may have learned algorithms particularly
appropriate to these problems but had failed to learn to recognize the

problem in a more general form. This observation raises®at least two

. interesting questions. What aspects of a problem lead students to

recognize its general form? How does success in a restricted set

of problems transform into success with the more general set? Phrasing

questions in this style helps to point out the educative potential of

the science curriculum, not the pessimistic conclusion that many

students cannot learn. Perhaps learners depend upon imagery == not
mental logic levels -- in constructing a potential problem solution.
If so, teaching should guide the learner in acquiring imagery rich
enough to give meaning to principles that the learner may subsequently
disembed from the primary image.

This speculation is intended to raise the question of what the
limits to applying Piagetian stage constructs in classroom practice
might be. Documenting that some students.(even many students) appear
impervious to instruction does not prove that instruction fails to
cause cognitive change. The Howe and Durr paper admirably establishes
that the demands of the chemistry curriculum too often outstrip the
performances of chemistry students. The analysis of such research
raises a fundamental question in science education research: do
Piagetian constructs constitute an explanation of student performance?

In thelr last paragraph Howe and Durr advise teachers to assess
student cognitive levels, use their guldelines to estimate the
cognitive demands of curriculum objectives, construct test items for
each objective (and balance the items for the test according to
estimated cégnitive demand), administer and score the testi The " found"
level of cognitive demand for each item can then be used in planning
instruétion. Is this system superior to conventional use of item
difficulty information in test consEruction and course objective
authoring? Would a mole concept pretest do better or worse in
predicting student performance than the cognitive level assessment?

The investigators have completed a very careful plece of research
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consistent wi*h their objectives and reported procedures and results
in detail sufficient for others to replicate. Thelr observations and
interpretations 1aise questions that go beyond the design of their
research to the presuppositions and potential value of their research
paradigm. .

The problem they address —- transmitting Piagtian asseftions about
the relationship of opefétional level to performance in science -- is
of primary concern to science educators and merits careful discussion
on many levels. Anyone . erested in pursuing this topic should read
"Is it Formal if it's not Physics?" '(Linn, Clement and Pulos, 1983)
which includes the claim, "Evidence for content effects casts do;bt
on use of formal reasoning tasks to assess whether studeﬁts.will be
able to reason formally in a ﬁarticular content g}ea (e.g., introductory
chemistry)." (p.'768). Apparently, student familiarity with content
influences their expectations of the effects of key variables.
Expectations, in turn, effec; operational reasoning performance and
greatly complicate efforts to assess student cognitive.level by

operational stage.
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Purpose
~

The goal of the study was to examine the concern profiles of
junior high school teachers involved in the implementation of the ISCS
curriculum. Three research questions were answered: ' '

1. What are the concerns of junior high school teachers who are
implementing ISCS? : ) '

2. How do the concern profiles for ISCS users differ from those of
nonusers?

3. How do concerns differ among teachers with varying amounts of

1S8Cs teaching experience?

Rationale |
|

Adoption and implementation of the NSF-developediISCS curriculum
usually represents a drastic change in curriculum and}instruction for
students, teachers, and administrators. Unlike other junior high

school science curricula, ISCS is a complete curriculum package ror

‘grades 7, 8, and 9. Its primary thrust is individualized science

ingtruction through a self-paced text. Other aspects of ISCS are:
1) student involvement in the selection and sequencing of content;

2) remedial instruction in basic skills; 3) enrichment activities;
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4) emphasis on the processes as wgil as the produéts of scientific

Prens

inquiry; 5) hands-on laboratory ¢xperiences; and 6) teacher as an
advisor/facilitator rather than/Zn information giver. Taken together,

" these aspects provide ISCS a ﬂniqué niche among curriculum projects.
Implementation of such a complex, unique science program necessitates
a complzx role modification fof students and teachers. 1In spite of
such complexities and associated implementation difficulties, ISCS has
become one of the most widely adopted NSF sponsored junior high 'school
science programs; it is used in about 12% of the districts (Weiss, 1978).

The conceptual framework for the present examination .of teacher

concerns i1s taken from research and development work done in the

Proredures for Adoption of Educational Innovation (PAEI) project at

the Research and Development Center for Teacher Eddcation, located

at the Univeristy of Texas at Austin. The change process as it

affects the ind;vidual téacher has been the fgcal point of the PAEI .
effort through usage of the Concerns~-Based Adoption Model (CBAM)

(Hall, Wallace, and Dosett, 1973). | '

The stages of concern about an innovation represent a critical

/
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part of the CBAM. Concern stages are an outgrowth of earlier work‘
(Fuller, 1969), which showed that teachers' concerns progress from -

self concerns, to task concerns, to Impact concerns as they move

through their teacher education programs. Seven stages of concern,

(awareness, informational, personal, management, consequence,
collaboration, and refocusing) are defined within the Concerns-Based
Adoption Model and assessed by means of a 35-item instrument entitied
Stages of Concern Questionnaire (SoCQ).

Research using the SoCQ indicates that, initially, awareness,
informational, and personal concerns are likely to be high. During
early implementation, management concerns become elevated while
earlier concern; gradually lessen. Later, consequence, collaboration,
and refocusing concerns become more intense. Concerns tend to follow

a profile of increasing and decreasing levels as implementation occurs:'.

i
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Research Design and Procedures

The sample of 229 potential subjects was taken from a population
of ' teachers who attended NSF sponsored ISCS Implementation Institutes
at Kansas State University from 1972 to 1974, and all junior high
science teachers from a large midwestern city. The authors do not
describe the sampling procedure furthef; SoCQ instrument and |
demogréphic questionnaires (age, sex, years of experiénce, length of
time teaching ISCS. self estimateiof quality of use, number of classes
taught be lgvel, formal ISCS training, and their involvement in the . ;
first or second year of another major innovation)-were mailed to E
potential subjects, One'hundfed thirty-nine responses were returned.
The majority'(SBZ) were from Kansas, but quéstionnaires were returned
from 21 other states. ‘ S _ |

- The Stages of Concern Questionnaf}e (SoCQ), mentioned earlier,

is a 35-item instrument developed fo assess stages of concern-for
innovations. Test-retest relir,ility and validity information are
reported elsewhere (Hall, George, and Rutherford, 1977). |

The research design is descriptive and cross-sectional in nature.

. Findings

The authors preseﬂt their results in a series of three graphs.
The relative intensities of each stage of concern for all ISCS users
and for nonusers are shown in the first graph. The relative intensities
of each stage of concern for first; second, and third year ISCS users
and nonusers are compared in the second plot. Relative concern stage
intensities of fourth and fifth-year ISCS users and nonusers are
plotted in t third graph. Of the 129 participants, 122 were ISCS
users, and 1/ were nonusers. Listed below are the principal points
discussed régérding the gr£¥hs. The authors caution that readers
should not interpret the findings as evidence that individuals
develop across the stages of concern as predicted, due to the
cross-sectional design of the study. The authors do maintgin, however,

A\J

that observance of expected patterns supports the validity of the model.
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l. Awareness, information, and pefsonal concern intensities were
relatively high for nonusers as compared to ISCS users. This

finding is congruent with the hypothesized developmental model

of stages of concern.

2. The intensities of consequence and refocusing concerns for
‘nonusers are higher than expected, possibly because most nonusers
taught in a district which had adopted ISCS as its junior high
school science curriculum. Their decision not to. use ISCS

represents a stand against school district practice and could

have thereby produced higher intensities of such concerns. o
3. waer intensities of awareness, informational, and personal
 concerns for first, second, and third-year ISCS users relative
to nonusers are consistent with the expected profiles. Within
ISCS users, high intensities of management concerns for first-year
users compared with high intensities for impact concerns for
third-year users reflects the different needs of these groups.
4, A relatively high collaborative concern_intensity for second-year
users is somewhat inconsistent with the model, Further examination
of this group leads the authors to conclude that the past emergence

of such concern is due to the extensive experience and strong

A

leadership qualities of group members.

5. For fourth and fifth-year users, the decline of personal concerns
and increase of consequence concerns is consistent with the model.
It reflects the thoughts of such teachers regarding the effects
of 1SCS use on student achievement and attitudes and possible

ddjustments in the curriculum.

he ]

Interpretations

The authors caution again that conclusions must be qualified due
to the use of a cross sectional sample. Further, the conclusions
are based on assumptions about the validity and truthfulness of

responses to a paper-pencil questionnaire. The authors also recommend
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strongly that'future investigators who use the S0CQ should check

initial analyses through direct, informal, on-site methods with

respondents and their supervisors. Listed below are three conclusions

considered justifiable by the authors:

1.

2.

3.

The concerns of ISCS users differ from those of nonusers. Users

express more intense task and impact concerns (consequence,

collabbration, refocusing), whereas nonuseres exhibit more-intense

personal concerns.

ISCS teacher concerns are expected to change with time according
to the developmental progression proposed in'the model (Hall,
Wallace, and Dossett, 1973),

Teachers with four or more years of ISCS teaching experience may
Be expectéd to exhibit higher refocusing concerns. This indicates
that such teachers are considering modifications and alternatives
to innovation. Thus, a cycle of adoption, implementation, and

redirection may exist within the arena of innovatiot.

The authors go on to make six recommendations to those who have

leadership responsibillties for curriculum change in science. The -

reconmendations are derived from the results of this and other studies

cited in this paper, which utilize the model. They are summarized

below.

1.

~ Teachers approaching the adoption of an innovation will need

personal support and orientation information. The support shoqﬁd ‘

focus on personal rather than impact concerns. !

Inservice regarding management concerns of teachers should bef
provided at the time when management concerns are most promiqént.
Such concerns usually do not predominate in the initial |
implementation stages of an innovation.

Teachers will have a wide variety of concerns during the
implementation process. Leaders should attend to the most intense
of these concerns at the time of their manifestation.

Teachers using an innovation will exhibit a pattern of change in
their concerns over time. Leaders should be sensitive to such

changes.
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5. The typical "one-shot" breschool workshop will not adequately
support the implementation process. Rather, inservice programs
should occur over an extended period, with attention to certain
needs and concerns. ' '

6. Researchers in science education should consider these results in
evaluations of the outcomes of science curriculum implementations.
It seems prudent to delay evaluation until teachers' personal

and management concerns have been addressed.

ABSTRACTOR'S ANALYSIS

The authors would be hard pressed to find a research question
more consistent with the NARST dedication--the improvemcnt'of science
teaching through research. The concerns of faculty members who- are
responsible for the reality of. classroom innovation play a critical
role during classroom instructional changes. Without the enthusiasm
and commitmeﬂt of faculty, any innovative practice is doomed to
failure. Whereas this bit of common sense, first acquired by many
gf us during pur own years of teaching experience, seems so apparent,
it is no surprise that school district admipistratoré often fail to
show similar common sense by attending to faculty concerns as well as
other important variables. The "one-shot" workshop, as the authors
point out, hardly begins to scratch the surface of the problem.
Well-designed professional development programs, carried out over a
pe:lod of years, are necessary.

The authors are coﬁmended for removing this problem from the
arena of common sense, and placing it into the domain of empirical
research. Such a transfer, of course, allows the pdtential that the
knowledge derived will not necessarily look like old knowledge, which
common sense requires (Ary, Jacobs, and Razavich, 1979). I found the
framework of the Concerns-Based Adoption Model and the Stages of
Concern Questionnaire quite excellen; for answering their research
questions, Whereas the conclusions and recommendations still retain
some flavor of common sense, thew were derived from a scientific

process of empirical research.
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Criticisms of the atudy are centered on interpretations basec on
the data. The a2uthors caution that -it would be inappropriate to
conclude from these data that teachers progress through the stages of
concern as predicted by the model. This caveat is due to the
cross-sectional sample. Yet, their second conclusion appears to
violate their own warning. Perhaps, it should be restated as: the
relative intensities of ISCS teachers' concerns at different times are
in accord with the concern intensities predicted by the model.
Secondly, the presentation of the data as polygon Iine graphs (Ary,
Jacobs, and Razavich, 1979), with the concerns coﬁnected, tempts the
reader to violate the authors' caveat. Whereas thé authors' graphs
are a cprrect_and meaningful way to present the data, I would prefer
to see simple bar graphs showing the relative intensities cf the
concern stages. '

The above mentioned criticisms, however, should not detract from
the impor}ance of the present research question, or the results,
conclusions, and recommendations derived from it. They are meant only

to reemphasize the cautions noted by the authors themselves.
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D o

Purpose _
|

The purpose of the study was to investigate whether or not a
self-paced, individualized instruction course in badic chemistry and
physiés would résult in (1) a greater level of mastery among .
academically underprepared students learning Basic Science, (2) more
satisfaction with instruction, and (3) a more positive attitude
toward basic science than a program of more traditional, whole class

instruction. ¢

Specifically, the following hypotheses were tested: (a) students
experiencing individualized instruction would demonstrate a greater
level of academic achievement than students who experience traditional
instruction, (b) students would be more satisfied with individualized
{nstruction than with traditional instruction, (c) students who
experience individualized instruction would exhibit a more positive
attitude toward science than students who experience traditional

lecture instruction.

Rationale

"Two clasées of community college students having less than the

usual minimal preparation required for admission were taught half of
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Y ' .
a basic science course using individualized instruction and half using

traditional instruction. The course was divided into. chemistry and
physics segments and random hajves of each class received the’
individualized treatment in one segment and th. traditional treatment
in the other. | _ '
Forty-two students in two sections of the Basic Science course

at Briston Community College in Fall River, Massachusetts, participated
in the study. The stulents were of lower to middle socio-economic

" level and were enrolled %3 a special program for educationally

disadvantaged students, dhe two class sections were assigned by the

(\\ Registrar of the College.' The functional N of the study was 80
(see below). o .\
Research Design and Procedures 'n

The authors stated independent variables,'modergtor variables,
and dependent variables.

The independent variables stated were individualized instruction
and traditional instruction, In individualized instruction unitized
instructional models werc completed by students at their own pace.
Behavioral objectives were followed by self-instructional learning
activities, by a self-assessment test, and then by a post-assessment
test, Failure to achieve 70% success on either test led to additional
learning aztivities and fetesting until success was achieved on both
tests. In traditional instruction student: listened to leétures and
were encouraged to ask relevant questions in class,

The moderator variable stated was similar subject matter in
chemistry and physics. .

The dependent variables stated were student achievement and TN
attitudinal assessments. Student achievement was measured by
performance on pre-tests and post-test, constructed by the authors.
Objective test items were used. The Remmers Attitude Scale and the
Satisfaction Scale (Tuckman, 1978) were used for attitudinal
assessment.

-
L
3
:
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o, Jest validity was insured by applying appropriateness criteria
(Tuckman, 1975) and reliability of the pre-test and post-tests was
determined by the Kuder Richardson Formula 21. The obtained

“reliability values were: (1) pretest = 0.75; (2). chemistry post-test =
0.90; and, (3) physics post-test = 0.96.
The study was conducted during one semester. In the first half.

of the semester, one class (Section A) was presented with individualized

) instruction in chemistry, the experimental condition (cell 1.1). The
ohter class (Section B) was presented with traditional lecture )
instruction in chemistry, the control condition (cell 2.1). At

mid-term, the two sections rotated for instruction in the second

- A A e B & .

segment of the course:physics. Section A now experienced traditiomal
instruction, thé control condition (CQ}AfoQTMEHQ Section B
individualized instruction, the expe;lméntal condition (cell 1.2).

At the beginning of the first segment, students in the two groups
were pre-tested in both chemistry and physics. A t-test was conducted
to determine the equivalency of thé two groups. At mid-terms the
students wére éiven an achlevement post-test in chemistry, the Remmers
Attitude Scale Test, aﬁh Satisfaction Scale. At the end.of the
semester, the students were given the achlevement post-test for
physics and the attitude and satisfaction tests.

In the dat; analysis section, the.authors' procedure.was to
convert all testé scores of students to standardized gain scores
(post-test minus pre-test standard T scores). Then, t-tests were
used for analysis, namely: (1) main affect of treatment (cells 1.1+
1.2 vs cells 2.1 + 2.2)= test of hypotheses; (2) main affect of
segment (cells 1.1 + 2,1 vs cells 1.2 + 2.2) = determination of
differences in difficulty and likeability of subject matter; (3)
interaction (cells 1.1 + 2.2 vg-cells 1.2 + 2,1) = to see whether
the treatment worked better with one subject matter than with the

other.:
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" Findings | N

\ ,
- reported for satisfaction. The experiaentak conditions yielded a

<

The authors separated the "tindings" into Results, Effect of
Treatment, Effect of Ségment.‘and Interaction Effect. In the Results
section they reported that the groups were equivalent based ugon the
results of a pre~test to measure the s;udents' reading agility,
comprehension, and previous kn&&ledge of science. A two-tailedat-tEst
at the 0.05 level of significance failed to attain a significant result.

\ In the Effect of Treatment section, the main gain scores and
t value of difference for the treatment effect on (a) achievement,
(b) satisfaction and (c) attitude toward science were reported in a
table and in text. A significant gain at the 0.001 level wgglrecorde&
for the individualized tréatment. A nonsignificant t valugﬁgas
significant mean value on -attitude Eqwa:d'science. |

In the Effect of Segment section, they reported that "“e¢n none of
the three measures was the effect of segment significant." This was
reported in table and text.

The report on the test for'inéeraction of ;istructional treatment
was that individual instruction worked%:jpt in the physics segment.

a

The interaction effect in neither sati ction nor altitude towa;d

science was significant.

interpretations -

v

The findings of the study present strong evidence of the
effectiveness of Individualized instruction in teaching Basic SC1EHC%
to underprepared community college students. The evidence is: (1)
experimental conditions produced signifijcantly greater achievement
gains and significantly more positive attitudes toward science than
control conditions, although the two yielded equal satisfaction;

(2) achievement gains, satisfaction and attitudes toward science

were equivalent for chemistry and physics segments; (3) of the four /
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cells, achievpment'gains were the grestest for the combination o:
individualized instruction and physics, although neither satisfaction
L nor attitudes toward sclence varied by cell.

According to the authors, the findings led to the following
conclusions: (1) individualized instruction is a highly‘effective
method for improving student achievement in science; (2) while
students may not prefer individualized instruction in science, it
does improve their attitude ngard science.

The authors da§cussed réisons why the individualized approach
was advantageous to these students, which included: small segments
of learning and testing; }ndividual identification of strengths and
weaknesses which allowed for positive reinforcement; and the
discounting of the difference in preparation and allowed for
independent rate of learning. ’

The study also illustrated how instructional effects can be
compared with a small number of classes using subjects as their own
controls. The authors recognize the limitation to projected conclusions
becausc every student did not experience all four of the
condition/segment combinations. However, despite limitations, the
authors state that the design works well for the evaluation of '

instructional conditions.
-

ABSTRACTOR'S ANALYSIS

The article was well written, organized, and coucise. The first
péragraphs of the Abstract and the concluding pafagraphs were directly
related and the sections of the article were clearly identified.

It addressed a sample of the community college population which
must be a concern of community college teachers and administrators.
“Information about the course re: was it required?; was it a college
transfer course?; was the same material covered as in the regular

course?; etc., would have been valuable to some readers.
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The brief survey of literature included in tﬁe article provided
a sample of research done in the three areas of the study, but the
combination of the three purposes in one study seens to be unique
as 18 claimed,

Both the purpose of the study and the method of the study
contributed to a resolution of the value of individualized instruction;
however, no new concept was presented.

The methodological contribution of the study is worthy of
repetition. As the authors state, the limitation of the study, namely,
that all students did not experience the individualized treatment in
both subject matter segments, could be eliminated. The authors,
undoubtedly, have considered other ways of conducting the course so
that all students experience the same method in comparable subject
matf.er segments.,

Validity and reliability are addressed by the authors and this is
a definite plus, It is assumed that. an appropriate evaluaéion
authority was employed before using the Remmers Attitude Scale and
the Satisfaction Scale. (Tuckman, 1978). The discussion about the
validity and reliability of the achievement teste raises some
questions, however.

The authors based the tests upon behavioral objectives8, To the
abstractor this is the appropriate basis. The qdestion is, however;
At what cognition level; i.e., simple recognition and recall? Higher

level objectives could not be evaluated by multiple-choice,

fill-in-the-~blanks, and true-false questions. Were the same objectives

used for both the traditional and individualized instruction groups in
each subject section? It is assumed that identical tests were used.
Further,(one might assumé that a more complete discussion of the
relationship between the objectives and the measurement items used
was written by the authors and not elaborated upon in this article.
The use of T and t tests suggest a thorough study and/or
knowledge by the authors. It is to be commended that, although
Fossibly peripheral to the study, a description of how the equivalency

of the two student groups was included. The only question brought to
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mind in the statistical descriptions was one related to determination

of differences in difficulty and liveability of subject matter. This

was the only mention of difficulty. One can surmise a relationship

between difficulty and likeabiiitv, v+t are these synonymous terms

for satisfaction?

The findings of this study did present evidence of the
effectiveness of individualized instruction in teaching Basic Science
to underprepared community college students. One might question the
authors' use of the expfessiona"strong evidence," however.

’ As the evidence presented by the authors indicated that
experimental conditions produced significantly greater achievement
and significantly more positive attitudes toward science, the case for
the use of individualized instruction should be considered for c¢ourse
use by other community college teachers. The satisfaction element
seems of minor importance if one would weigh the three results of
the study.

Research should encourage using the same or a modified version
of the methods of the authors by teachers of 'regular" students in
high schools and four year cclleges; by teacﬁers of transitional
students in four and two year colleges; and possibly by teachers in
classes other than science courses. An interesting modification
would be the use of other methods, i.e. discussion, team-learning,
combined chemistry-physics principles in a unitized scilence course,
etc. for segments rather than only the lecture-lab or individualized
modes. i

The d2sign of the study is well-vorth repetition especially if
the students experience both (or all) of the methods of instruction Y

\

in both (or all) of the segments of the course.
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Erickson, G. "Children's Viewpoints of Heat: A Second Look." Science
Education, 64 (3): 323-336, 1980, .
Descriptors--*Beliefs; Education; *Heat; *Junior High School
Students; *Physical Sciences; Science Educationj Secondary

Education; Secondary School Science
\

!

Expanded abstract and analysis prepared especially for I.S.E. by
Steve Tipps, Midwestern State University.

Purgose .

The goal of the rtudy was to identify and classify beliefs students
have about the nature of heat. In addition, application of this

knowledge to improvement of instruction was proposed.

Specifically the author states that the study had three primary
objectives:

1) To provide a more extensive empirical check on a set of ideas k

—

. about heat and temperature phenomena earlier hypothesized to be
characteristic of 12-year-olds. '
2) To determine wi.ether children find other viewpoints of heat
equally attraétive.
3) To develop a suitable classroom instrument that could be used
to assess patterns of beliefs held by students about heat

phenomena. .

Rationale

This investigation serves as a second step in an investigation of
concepts of heat. The first investigation by this author involved
~ intensive interviews with 10 children aged 12. This observation needed
+ to be extended to a larger sample of students to support generalizability..
The information from interviews also needed to be organized into an
instrument which could be scored and interpreted easily-~both for

research and for classroom use.
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Research Design and Procedures

Subjects were 76 fifth-grade, 117 seventh-grade, and 83 ninth-grade ..
students in urban schools. Four intact classes at each level‘were
taken from three randomly selected schools. |
The development and analysis of an instrument was the primary
focus of the study. The Conceptual Profile Inventory (CPI) was
developed to assess ideas aﬁout'heat and temperature. The instrument
was organized with eight open-ended stems about demonstrations with

heat. For example,
The wax¥ melted because:

For each stem, one to three possible explanations were presented. For
: b

exanple, the explanations about wax were:

1., It was soft

2. The heat particles went inside and forced the wax particles
apart.

3. The.,wax particles were moving so fast that they could not hold
on to each other so well. !

The explanations were taken from responses which cﬂildren had made and
from scientific theories about heat. They were organized to represent
three different types of explanations. In the case of wax, the first
explanation is representative of the intuitive, or Children's Viewpoiné.
The second comes from the outdated Caloric explanation of:heat, and

the last is a current Kinetic explanation.

‘ Twenty different explanatory statements were developed for the
eight stems. Some stems had only one explanation offered. Students
rated each of the 70 explanatory statements on 6 Likert-type scales,

A belief dimension included three scales on true-false, agree~-disagree,
and like my ideas-unlike my ideas. A second dimension was labeled
familiarity with three scales on clear-confusing, easy-difficulty,

and familiar-unfamiliar.
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The instrument thus allowed each student t; respond: 6 times to
each of 20 heat explanations. The resulting 120 responses could be
analyzed for consistency of belief and confidence about that belief.

The study was conducted witﬁ four demonstrations for the students:
heating two aluminum rods of different thicknesses with a piece of wax
holding a pin, heating six small cubes of different materials. dropping
ice cubes in water, and heating a flask with a- liquid expansion tube
attached, In each case, students observed particular results of the
demonstration: which pin fell first, which cube melted or got hottest,
change in water temperature, and rise in liquid in the tube,

After each experiment, pbssibie explanations were given to the
students to rate,on the six scales, - Each explanatioﬂ was on a separate
piece of paper.

Analysis was done in three stages. First, the dimensions of the
scales were checked for student responses based on belief and
familiarity. Factor analysis of the intercorrelations of responses
was used. The second stage sought clusters of statements which
relected the three different viewpoints about heat, Factor ana’ .
was also used for this stage. Finally, a profile analysis of stude..s
was attempted to '‘discern models which might be usdful in instruction.

A profile analysis program was used.

Findings

The two dimensions from the instrument were supported in the
analysis, Students were able to discriminate among the scales and
respond consistently, A composife score including both belief and
familiarity was calculated for further analysis.

The analysis of beliefs about heat phenomena suggest that students
had consistent ways of looking at different demonstrations. One belief
cluster included only the Kinetic statements. The Children's Viewpoint
was the second cluster. Of the seven items in the cluster, consisting

of all three statements from the first demonstration and representing
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one of each of the viewpoints, was not easy to classify. A possible
response set, or meas. rement artifact, was proposed. The fourtﬁ cluster
included four of the six Caloric explanations and one from the
Children's explanations. | |

" Three model response profiles were found. The profiles were
described likely responses to all the possible statements, Model
Concept Profile 1 was distinguished by acceptance of the Kinetic
explanation and rejection c:c the Children's explanations. However,
students in this profile also were likely to accept many of thﬁ
Caloric explanations. : :

Model Concept Profile-Z featured strong belief of the Children's

explanations, rejection of the Kinetic viewpoint, but agreement with
several of the Caloric explanations. Model Concept Profile 3 was
very similar to MCP 2, differing primarily on the strength or
‘weakness of items in:the Caloric and Children's cluster. A slight
decrease in the values of the Children's items and increase in the

Caloric items suggest that Model 3 might be transitional.

Interpretation

. A grade level analysis of membership in the profiles tended to
support the suggestio - that the MCP 1 (Kinetic) was the most mature
_explanation, while MCP 2 was the least mature explanation profile.
Twenty-eight percent of'the fifth graders were classified in MCP 2
and only 10 percent of ninth graders were. The percentages for MCP 1
were reversed. The role of MCP 3 as transitional requires further
study.

The educational implications of the proposed profiles is seen as
a practical way of assessing student understanding and adjusting

, instruction. The instrument could be administered and profiles plotted.

Teaching strategies would then be employed to set up activities to
challenge and direct their thinking about heat.
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One conclusion is that the intuitive beliefs about heat are
widespread. These beliefs do not appear to be the result of interview
techniques or to be limited to a small sample of twelve year olds.

Many children were able té accept several explanations of heat phenomena
at the same time. Caloric explanations seemed particularly likely to
appear with both the Children's aﬁd the Kinetic viewpoints.

3

ABSTRACTOR'S ANALYSIS

This study is a thorough and worthwhile continuation of previous
research done by this author. It parallels studies in other areas
which are looking at "misconceptions" in science as a basis for
understanding how people think. This effort owes some debt to Piaget's
interview methods, particularly the request for "why" rather than -a
simple inventory of right and wrong ¢nswers. The other debt is to
modern analytical methods and techniques. -

The report is readable and understandable even to someone un-
familiar with the statistics, Both the charté and the narrative make
the profiles easy to follow. .Fifty-sixty percent of the students at
each grade level were classified into the three profiles. The nature
of the other forty percent c¢f students was not addressed. The lack
of profiles for a plurality of the students seemed to be worth some
mer.tion in the articl. Were there students who rejected all
explanations or who accepted them all indiscriminately?

The reasoning and methods of the instrument and analysis take into
consideration many of the issues which invalidate other instruments,
Consistency of response is too often assumed rather than validated.
The clustering of responses are extremely interesting because they
resemble the a priori clusters. The profiles are interesting to
ponder. Looking at what people understand and misunderstand about
heat is fascinating to science educators. The fact that many students
hold alternative explanations simultaneously is puzzling, but not
surprising. However, what should be done about the condition is not

clear.
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The author's sugiestion that teachers would p'wt a profile and go
to a set of activities keyed to the profile saunds pood. But, what
are the activities and how are they different f--m the activities which
are now standard in elementary, intermediate, and advanced physics
texts and programs? Is the profile so specific that it would say
Student A needs to do the melting with salt experiment and Student B
does not? Or does one simple experiment have many possible learnings
for studéhts with diffe:ent profiles?" |

An even worse outcome is that someone would take the instrument
and use it as a mastery test for a heat chapﬁer. If students discard
all the intuitive beliefs and adopt all the scientific beliefs, they
get an A, Seventy-five percent change would be a C. Then the four
demonstrations would be used as the instruction.

Understanéing what people know about things as a basis of teaching
is a truism with wb ch no one disagrees, but upon which practically
no one takes action. This observation does not discount the work done
hére at all. It;simply points out that the harder job may be ahead
if instruction is to improve based on our understanding of students'
understandings. Delineation of thinking models seems to have much to
tell a teacher about organizing instruction. The question is still
"What?"

Looking for further developmental indications might be one way to
extend research in this area. A longitudinal study would be worthwhile.
The transitional area of conqeptual development seems to be very
¥ fruitful, but difficult to assess., A more practical use of the

instrument might be pre-post with a unit-on heat. This would not be an
achievement score, but might focus on conceptual changes and trends.
Specific teaching strategies and'materials could be tried with an
experimental design. The demonstrations might even serve as an organizer

or probe for a unit.
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